Based on the official data offered by Tourism Bureau, M.O.T.C., Republic of China, monthly visitors with different genders an d ages destined to 12 main outbound countries, including Japan, Hong Kong, Macau, Mainland China, Korea, U.S.A, Singapore, Thailand, Philippines, Indonesia, Malaysia, and Vietnam as well, from 2003 to 2012 have been collected and analysed to demonstrate and explore the static and dynamic patterns behind these historical records.Statistical procedures including correlation analysis, K-Means clustering, MANOVA analysis, and multidimensional scaling, or MDS for short, were respectively adopted to discover the correlative relation among each different spatiotemporal market, classify and cluster each outbound market into a suitable cluster based on their similarity, testify the hypotheses of heterogeneous cluster centers, and down-level the spatial complexity from high-dimension to 2-dimension in order to better interpret the patterns revealed behind the original space.
Introduction
As being a demanding-driven and service-oriented industry that had been experienced rapid growth and innovation during decades, tourism constantly plays a key role in the economy growth through employment, foreign exchange earnings, investment, and regional development. Thus, from the economics' viewpoint, tourism industry contributes a certain percentage of nation's GDP overall no matter in a directly or indirectly way (Chu, 2008) .
Due to the perishable nature of the tourism industry, the need to carry accurate forecasts has become more and more crucial (Chandra & Meneze, 2001; Law, 2000; Law & Au, 1999) . Meanwhile, no matter in which country or market, since tourism demand is the essential foundation on which all tourism-related business decisions conclusively rest (Song & Witt, 2006) , the forecasting of tourism demand always keep on attracting lots of attentions and interests during last few decades among researchers, practitioners, and policy makers. Just possessed under the command of science and art, the forecasting of tourism demand can be modeled in various ways. They include exponential smoothing (Cho, 2003) , ARIMA (Cho, 2003; Chu, 1998; Goh & Law, 2002; Lim & McAlee, 2002) , vector autoregressive (Song & Witt, 2006; Wong, Song, & Chon, 2006) , neural network (Chen & Wang, 2007; Cho, 2003; Law, 2000; Law & Au, 1999) , fuzzy time series (Wang, 2004; Wang & Hsu, 2008) , grey model (Hsu & Wen, 1998; Wang, 2004) , adaptive network-based fuzzy inference system (Chen, Ying, & Pan, 2010) , econometric (Hiemstra & Wong, 2002; Smeral, Witt, & Witt, 1992; Song & Wit, 2000; Witt & Martin, 1987) , regression-base model (Chan, 1993; Crouch, Schultz & Valerio, 1992; Kulendran & Witt, 2001) , and genetic algorithm (Chen & Wang, 2007; Hernandez-Lopez & Caceres-Hernandez, 2007; Hernandez-Lopez, 2004; Hurley, Moutinho & Witt, 1998) .
Most of interests mentioned above, when evaluating and testing the data from markets selected, focused on models' building and aimed to demonstrate the capability or potential of these methods chosen. The purpose of modeling was expected to outperform, or not worse than at least, some well-accepted modeling competitors. In contrast with much attention for prediction modeling in the field of tourism demand, studies which spatial and temporal patterns were simultaneously discussed seem to attract even less attention among researchers during the last decade. In this paper, a spatiotemporal exploration of outbound traveling market in Taiwan is conducted.
The monthly data from year 2003 to 2012 are from the Tourism Bureau of Republic of China (Taiwan), and the number of outbound visitors for different genders and ages traveling in the top 12 outbound destinations, including Hong Kong, Japan, Mainland China, Macao, USA, Korea, Thailand, Vietnam, Indonesia, Singapore, Malaysia, and Philippines, is collected and analyzed in this study.
The purpose of this article, unlike models construction which often discussed in the tourism demand field, is to explore, compare, cluster, and scale among the 12 top outbound destination markets not only in a spatial but a temporal viewpoint with respective to different genders and ages. The rest of this paper is organized as follows: section 2 presenting review of the relevant literature and listing the descriptive statistics of collected data, section 3 outlining the methodology of the whole analysis process and section 4 describing the empirical finding, while discussing and conclusions are drawn at Section 5.
Literature Review
According to the investigation of The World Tourism Organization (UNWTO) published in 2013, in year of 2012, the number of international tourist arrivals (ITA) first exceeded 1 billion in history to 1.035 billion, and the international tourism receipts (ITR) grew by 4% in real terms in 2012, hitting a new record of US$ 1,075 billion worldwide. The raise of ITR was mirrored by the growth in ITA, which also lifted 4%, and supported the significant correlation between these two key indicators usually observed in evaluating the international tourism trend. Unsurprisingly, Asia and the Pacific recorded the fastest growth worldwide in UNWTO regions, with a 7% increase in international arrivals. Africa observed an increase of 6%, reaching 50 million for the first time ever. The Americas also experienced sustained growth with 5% more arrivals. Europe, which accounts for over half the world's total, recorded a 3% increase, or 18 million more arrivals. On the contrary, the Middle East (-5%) has not yet succeeded in returning to growth. The corresponding statistics and market share collected from UNWTO and International Monetary Fund (IMF) is shown in figue.1 and table 1. Since 1948, the developing of tourism industry in Taiwan has been segmented into 4 periods according to Tourism Bureau of Taiwan: initial, leading-in, growing and mature period, it can be separately described as follows (http//admin.taiwan.net.tw).
(1) Initial period [1948] [1949] [1950] [1951] [1952] [1953] [1954] [1955] [1956] [1957] [1958] [1959] Caused by retreating from Mainland in the civil war and migrating to Taiwan lately at the end 1940, the Taiwan government carried a strictly security protection in maintaining the stability of politics, economics, and society. Particularly owing to the constitutional-level ban, regarded as Temporary Provisions Effective During the Period of National Mobilization for Suppression of the Communist Rebellion, was implemented 1948, the protectionism lastingly impacted not only in politics and military affairs, but in tourism as well. Since 1948, issued through grants, loans, technological cooperation and selling or giving American agricultural products under Public Law 480, Taiwan got help from US. And tourism was one of the benefitted industries among all technical supporting plans.
(2) Leading-in period 1960 Leading-in period -1978 In company with awareness of leisure getting more and more important to public, the government untied restrained ban gradually. The openings in this stage included the traveling agency can be applied and run by the local people, the tourism developing committee was founded, the encouraged-investment of international tourism hotels was legislated, the national parks, national scenic areas, and forest parks were consecutively established.
(3) Growing period 1979 Growing period 1996 Taiwan revoked the ban of prohibiting citizen abroad traveling for sightseeing reason in 1979. Accompanying with significant economic growth, Taiwan experienced sustained growth in outbound visitors since then. Followed by political unban allowing citizens to visit their relatives in Mainland China under humanism thinking, the growth was prompted even higher than before. The awareness of appropriate leisure needed for humanity was getting rigid gradually.
(4) Mature period 1997-On account of appropriate leisure was popularly expected, Taiwan started leading-in a two-day weekend since 1998 partially, and done fulfilling in 2001 successfully. Since then, the developing of tourism industry kept on prospering due to pursuing the balance of working and leisure among people in Taiwan.
Data and research methodology

Data
As one of the key choice in enjoying a vacation and geographically positioned in the hinge of East Asia, outbound travelling in Taiwan always attracted people when programing and determining their vacations. According to the data systematically collected by authorities, except for USA, there are 11 Asian destinations, including Japan, Hong Kong, Macau, Mainland China, Korea, Singapore, Thailand, Philippines, Indonesia, Malaysia and Vietnam, preferred by Taiwan visitors among the top 12 outbound destinations in the past decade. Since the ban of forbidding Taiwanese going to China in sightseeing purpose was removed in July 2008, the visitors travelling to Mainland dramatically increased form 168,427 in 2008 to 3,139,055 in 2012, or equivalently, grew 18.64 times within 5 years.
Monthly tourist arrivals records to dozen-top outbound destinations from 2003 to 2012 were collected from official data bank in Taiwan. In spite of total tourist arrivals, different genders and age-stratums with their sharing weights calculated from the total arrivals in each market, were also collected and analyzed in this study to explore the spatiotemporal changings and trends. The tourists of seven age stratums, including 12 and below, 13 to 19, 20 to 29, 30 to 39, 40 to 49, 50 to 59, and 60 and above as well, were counted from the original categorization. Table 2 
Research methodology
Through a series of statistical procedures, including descriptive statistics, correlation analysis, K-means clustering, 1-way MANOVA, and MDS (multidimensional scaling), this study explores the central and dispersion tendency of analysed data, calculates correlation coefficients between variables, assigns each record into proper cluster by calculating the distances to every clusters, testifies the heterogeneous means exists for different clusters, and reduces dimension from high to 2 for better observation and interpretation, respectively.
Since monthly tourist arrivals to dozen-top outbound destinations with respected to different genders and age stratums are collected for this study, it makes us capable to conduct lots of descriptive statistics under any cross tabulations. Three cross tabulations, therefore, are offered below to preview the scaling and percentage of different viewpoints. Table 3 to 5 respectively describe the monthly tourist means, quarterly percentages for genders, and overall percentage for 7 age stratums to each destination from 2003 to 2012. 
Empirical finding
Correlation analysis
Correlation analysis examines the strength of association between two variables by calculating their correlation coefficient. The Pearson correlation is the most commonly used parametric method among all variations for this analysis (Larry et al., 2012) . Limited by words and spacial restriction, only few correlation tables are illustrated here. 
K-means clustering
Being a family of multivariate techniques useful for analysing cases based on their scores on a range of measured variables, clustering analysis identifies cases with a comparable pattern of responses that can be regarded, for the purposes of the analysis, as similar. The output of a successful cluster analysis would be a small number of highly homogeneous clusters that are substantially different to each other (Hair et al., 1998) .
As a non-hierarchical algorithm, K-means clustering need to be determined the cluster number first and can be processed then. Cluster number was set to be 4 in this study, in other words, each monthly record in different markets was assigned into one and the only one of 4 clusters according to the shortest distance calculated from the inputted variables. Two clustering processes were conducted in this study, the first one was to classify all the monthly visitor arrivals in all countries into a proper cluster basing on gender's ratio, the second one was to classify records by the ratios of different age stratums. No matter in which attempt, cluster number was set to be 4 in this study. While table 8 gives the cluster belonging based on gender's ratios, table 9 displays the cluster belonging based on different ages' ratios. Total  2003  1  12  5  6  11  3  9  4  3  7  3  63  2  1  1  8  10  3  9  3  4  5  3  6  1  31  4  3  4  2  4  3  5  3  3  1  28  2004  1  11  3  6  6  3  9  6  3  5  52  2  2  6  3  10  21  3  9  4  3  6  1  6  1  30  4  1  3  3  3  3  3  5  3  3  2  29  2005  1  9  4  6  5  3  9  5  6  7  1  55  2  2  7  1  9 3  1  30  2009  1  10  6  3  1  5  5  8  4  2  44  2  2  1  11  12  3  8  10  47  3  9  2  6  1  4  5  27  4  3  3  3  3  3  4  3  2  2  26  2010  1  10  5  3  3  2  8  4  2  37  2  1  9  12  1  7  10  40  3  8  2  8  4  7  4  1  34  4  2  4  4  4  4  3  4  4  2  2  33  2011  1  11  1  5  2  7  7  2  2  37  2  1  9  12  1  8  10  41  3  8  2  10  10  1  7  38  4  1  3  4  2  1  4  2  4  3  2  2  28  2012  1  10  9  3  2  7  4  6  2  43  2  2  8  12  7  10  39  3  3  9  1  10  4  4  31  4  2  3  4  3  2  4  2  4  2  3  2  31  Total  120  120  120  120  120  54  120  120  120  120  120  120 1374 
1-way MANOVA
Regarded as an extension of the independent samples t-test, analysis of variance (ANOVA) compares means of more than two groups at a time. If more than one dependent variable among groups should be compared, in comparison to running a series of ANOVAs, it is more effective and robust to run only one MANOVA. Testing the homogeneity of group means for multiple dependent variables, the 1-way MANOVA hypothesizes that the error variance of the dependent variable is equal across groups.
After clustering processes has been conducted, it is necessary to verify each cluster should have heterogeneous means. Since more than one dependent variable exists, 1-way MANOVAs therefore were processed to make clustering more reasonable and robust. Two 1-way MANOVAs, one for testing gender and one for testing age, were excused in this study. While the significant indexes, Wilks' Lambdas, of MANOVA, were both less than 0.05 
Discussion and conclusion
Tourism has become a highly competitive business. The competitive advantage no longer relies on natural resources only, yet increasingly on the level of technology, information and innovation offered (Burger, Dohnal, Kathrada & Law, 2001) . Traditionally, tourism demand can be normally measured either by tourist arrivals at a destination, and tourists' expenditure while visiting, or nights stayed. Therefore, an accurate forecasting of tourist arrivals is helpful for planning for potential tourism demand to invest in tourism related facilities and improve tourism infrastructure (Chen et al., 2010 Differing from the tourism demand forecasting wildly studied by researchers, this paper aimed to explore the spatiotemporal patterns implicitly behind historical records. Correlation analysis clarifies the correlative relation among each different researched target. By time-freezing and time-slicing, this study successfully extracted out the static weights of different genders and ages in each market, and traced the dynamic variations of observed objectives mentioned above. Records with similar patterns, or equivalently closer distances, were classified into same group in K-mean clustering process. Objects in the same cluster should inherit similar patterns, with distance closer, or even more competitive in attracting Taiwanese visitors. MANOVAs further confirmed such clustering to be reasonable and effective by hypothesis-testifying the heterogeneous cluster centers. Lastly, MDSs successfully transformed the mutual distances and relative positions from high-dimension into a 2-dimensional, visible, and interpretable space. Thus, MDSs granted us the capability of observing, as time goes by, the changing or evolution with respect to the same objective.
